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True Polycythaemia:
1. Idiopathic polycythaemia vera (erythraemia).
D1SCUSSIO '
The term polycythaemia is used to describe an increase
in the number of red cells per unit volume of blood. The
increase in the number of red cells is accompanied by an
increase in the haemoglobin and packed-cell volume
values of the blood. In practice, determination of the e
values is the most useful method of determining the de-
gree of polycythaemia and of following the response to
therapy.
In polycythaemia vera the fundamental abnormality i
hyperplasia of the precur or of the red cells, granulocyte
and platelets in the bone marrow-a pan-myelopathy.
Secondary polycythaemia or erythrocytosis is a true poly-
cythaemia resulting from some known underlying primary
disorder. Most cases are due to a disorder which lowers
the arterial oxygen saturation of the blood, and a few
are due to a di order which appears to cause erythropoietic
factor production with a normal oxygen saturation. The
cause of polycythaemia are a follow (after De
Gruchy):'
bromyomata was made and it was decided to perform a
total abdominal hysterectomy. Laparotomy was perform-
ed on 9 November 1967. The abdomen wa opened by a
vertical midline incision extending to 3 in. above the
umbilicus. A very large fibroid uterus wa delivered into
the wound. Total hysterectomy and bilateral salpingo-
oophorectomy was performed. Routine palpation of the
other abdominal organs showed no abnormal pathology
and the spleen was not enlarged.
Pathology report. The specimen weighed 12 lb. The
ovaries and tubes were normal but the cervix showed
evidence of chronic cervicitis. The uterus showed gros
fibromyomata with no evidence of sarcomatous degene-
ration. There were scattered areas of adenomysis.
Postoperatil'e progress. The patient's recovery wa un-
eventful. She was discharged on the 10th postoperative
day, when the haemoglobin level was 17·5 G/IOO ml. and
the haematocrit was 520 0.
She wa instructed to return at monthly interval until
further notice, for routine haem0globin and haematocrit
readings. She lived far away and was unreliable. but we
managed to ee her on 3 further occasion , when reading
were taken (Table I). She had no complaints and felt
very well and the wound had healed atisfactorily.
The association of polycythaemia with uterine fibroids
is rare, and surprisingly so, since fibroids is quite a com-
mon condition. Because many practitioners are not aware
of the association. it may be that the milder forms of
polycythaemia are missed, and if a careful watch were to
be made on the pre-operative blood findings in future.
many more cases might come to light. To date we can
find only 14 reported cases in the literature. The first case
was reported by Thomson and Marson' in 1953, who
noted that the polycythaemia disappeared following total
:1bdominal hysterectomy and that there was no recurrence
:1fter 22 months. This has been the experience with the
other cases, including the one reported here.
CASE REPORT
The patient was a 40-year-old Coloured female. para 5,
gravida 5, whose only complaint on admission (22 October
1967) to Coronation Hospital, Johannesburg. was progres-
sive swelling of the abdomen over 9 months and menor-
rhagia for 4 months. She had missed no periods and had
a regular 28-day cycle. She usually bled for 5 days. but
during the previous 4 months menstruation had lasted for
10 - 12 days and she had passed large clots. Her last
menstrual period started on 29 September 1967. Her past
:1nd family history were not relevant.
On examination she seemed in good health, was short
(4 ft 6 in.) and plump and had a rather florid appearance.
Her blood pressure was 140/90 mm.Hg. Systematic
examination of the heart. lungs and central nervous sys-
tem revealed nothing abnormal.
Abdominal examination revealed an irregular mas
arising out of the pelvis and reaching to the level of the
xiphisternum. It was firm. dull to percussion and non-
tender, with restricted mobility. There was no evidence of
ascites. The liver and spleen could not be palpated.
On pelvic examination the whole pelvis was found to
be occupied by this mass and the cervix was displaced to
the left. The uterus could not be felt apart from tbe mass,
but, by displacing the whole mass upwards with the ab-
dominal hand, the cervix was felt to move with it and the
mass was, therefore, considered to be part of the uterus.
The adnexa could not be palpated. Rectal examination
confirmed that the pouch of Douglas was completely
occupied by the mass.
Investigations. The following results were obtained:
The haemoglobin level was 18·5 G / lOO m!.: the haema-
tocrit was 54%; the white cell count was 5,200/cu.mm.
(differential count: neutrophils 55%, eosinophils 8%.
Iymphocytes 30%, monocytes I %); and the platelet count
was 186,OOO/cu.mm. The blood urea concentration was
23 mg./100 mt. The electrocardiogram was normal, and
X-ray examination of the chest and abdomen was normal.
The intravenous pyelogram showed a normal renal pat-
tern and the mass was not related to the renal tract. The
urine contained I + protein.
Diagnosis. A provisional diagnosis of large uterine fi-
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Horwitz & McKelwav i
Laurin et al.' .
M enzies (J case) 10
Age 0/ Haemoglobin Het
patient Si:e of myoma (GI/OO ml.) (0.)
59 Equal IQ 4-mth pregnancy 20 -0 62
59 3.900 G 17-2 52
39 To umbilicus 21-4 61
29 Slightly above umbilicus 19·2 64
47 To xiphoid 116"
57 To xiphoid 19- 5
45 Toxiphoid.II!lb. 135%
57 Above umbilicus 110%
42 Reaching umbilicus 120 %
Paranjothy & Vaish" 34 Filled the abdomen 21 -4
Rothman & Rennard It 37 28 cm. in diameter 20·4
Singmaster" 38 Slightly below umbilicus I -0
Thomson & Marson 1 4 To umbilicus 14 %
ZiJliacus" 47 Equal to size of foetal head 17· I
Present authors 40 To xiphoid, t2 lb. I ·5 54
There was no follow-up on the last 2 cases of Menzies lt as they both died, after
48 hours and 6 days, respectively. Horwitz and McKelway' also found 2 cases in
their records but one of these appears to have been a case of polycythaemia vera
as there was no response following hysterectomy.
most of them. It has also been suggested that this humoral
erythropoietic factor might prolong the life-span of the
circulating red blood cells or inhibit the reservoir func-
tion of the spleen, thereby releasing large quantities of
red blood cells into the circulation. This latter theory
sounds rather attractive, since many patients showed an
immediate, dramatic postoperative response. The theory
of erythropoietin production has not received much sup-
port from studies made by Van den Berg and Vasu" and
Penington," although PeningtoD demonstrated the stimu-
lation of iron utilization in rats by crude saline extract
from the tumour.
Cohen and Rothenberg' suggested a mechanical-pre -
sure type of vascular impairment to the pelvic bone with
consequent marrow hypoxia, but full-term pregnant uteri
or large ovarian tumours should have the same effect and
polycythaemia does not occur in these cases.
Rothman and Rennard" suggested that the myoma may
compress the renal vessels and thus impair the circulation
to the kidney. This might have an effect on the kidney
erythropoietin production similar to that found in non-
neoplastic renal disease. Such a possibility might seriously
be considered since it is consistent with the fact that the
polycythaemia has been found usually in association with
large myomas. To date, there has been no mention made
that renal arteriography has been done pre-operatively to
show if there was any distortion of the renal vessels.
A large abdominal tumour might interfere with pul-
monary ventilation, causing hypoxia and consequent sti-
mulation of erythropoiesis by the mechanism described
above. This was not so in our case or in any of the
other cases described. Furthermore, some of the tumours
described had barely reached the level of the umbilicus
and thi would not cause any respiratory embarrassment.
In our particular case one of the presenting symptoms
was severe menorrhagia and, in spite of this, her haemo-
globin was 18·5 G/lOO ml. on admission, so that the
degree of polycythaemia was probably masked by this
feature. It may be that menorrhagia in fact masks many
cases of erythrocytosis. Menzies,lO re-examining the case
records with this in mind l found that of 137 women with
fibroids, only 27 had a haemoglobin level of less than
75% (10'8 G /lOO ml.). Of the 110 women without gross
anaemia, 66 had menorrhagia.
The following facts may be emphasized:
1. The erythrocytosis disappears postoperatively,
sometimes dramaticallY, but definitely over a period of
months as shown by monitoring the haemoglobin and
11. econdary polycythaemia (erythrocytosis).
(a) econdary to hypoxia-high altitude; congenital heart
di ea e: chronic pulmonary disease: acquired heart
di ease: cerebral di orders: obesity; and abnormalities of
pigment metaboli m.
(b) Probably or possibly secondary to Increased erythro-
poietin production-kidney disease (tumours, cysts,
hydronephrosis): carcinoma of the liver: cerebellar
haemangioblastoma: and uterine myomata.
Ill. Benign familial polycythaemia.
IV. Miscellaneous- plenic vein thrombo is: visceral syphilis:
poisoning with aniline derivative: pituit:lry basophilism:
and chorea (Whitby and Brillon).
Re/alive Po/ycylhaemia:
Fluid los : diminished fluid intake; redi tribution of body
fluid; and polycythaemia of 'stres '.
In econdary polycythaemia resulting from hypoxia.
there is a lowering of the arterial oxygen saturation of the
blood which acts as a stimulus for increased marrow ery-
throcyte production. Generally, the degree of polycy-
thaemia is proportional to the degree of reduction in
arterial oxygen saturation. Although the tissue tension of
oxygen controls the rate of erythropoiesis, it does not do
o by direct action on the marrow, but acts through a
ubstance in the plasma produced in the body tissues in
response to lack of oxygen. This substance is called ery-
thropoietin, which is a low molecular weight glycoprotein.
Erythropoietin cannot be demonstrated in the unconcen-
trated plasma of normal subjects but it can be demon-
trated in concentrated normal human plasma, the level
depending upon the rate of production as well as utili-
zation, metabolism and excretion. The level is raised in
certain anaemias and in some types of polycythaemia,
where there may be an excess production of erythro-
poietin.
Thus, the production may be increased in certain tu-
mours, such as primary carcinoma of the kidney' or liver,
cerebellar haemangiobla toma and large uterine myomata,
where there is no increase in arterial saturation. In un-
complicated cases the polycythaemia produced by these
disorders i not accompanied by leucocytosis, thrombo-
cytosis or palpable splenomegaly.
The significance of the relationship between polycy-
thaemia and myomatous uterus is not clear. It has been
reported in nulliparous and multiparous women between
the ages of 29 and 59 years.
Most of the tumours have been very large and vascular,
reaching to the xiphisternum, and some have been rela-
tively small-the size of a uterus at 14 weeks' gestation
(Table II). It has been noted that those tumours situated
between the layers of the broad ligament are particularly
prone te give rise to this condition. Horwitz and
McKelway' suggested that the myoma may act as an
arteriovenous shunt. Thi is difficult to accept because a
shunt mechanism should produce a rise in the total circu-
lating blood volume rather than in the red cell mass
alone, and, furthermore, a pregnant uterus becomes like a
large peripheral arteriovenous shunt and polycythaemia
does not occur in pregnancy.
It has been suggested that the uterine tumour might
produce a humoral erythropoietic factor closely related to,
or identical with, erythropoietin. If this were the case,
the mechanism of the polycythaemia would be easy to
explain. It still remains obscure why, if this is so, erythro-
poietin should be produced in some tumours and not in
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haematocrit values of the blood at regular interval.
2. The patients complained of no symptoms referable
to Ihe polycythaemia. Hypertension was not a constant
feature.
3. As opposed to polycythaemia vera, there is no in-
crea e in the leucocyte or platelet count and no spleno-
megaly. This is important from the operative point of
view because if there was any evidence of thrombocytosis.
the ever-present fear of postoperative thrombosis and
consequent pulmonary embolism would be present.
4. Should the condition be recognized pre-operatively,
it might be useful-as some authors have done-to bleed
the patient pre-operatively, store the blood and administer
it again during or after the operation should bleeding
become excessive. Menzies'· is of the opinion that to give
whole blood during or immediately after the operation is
dangerous. If blood volume has to be restored, plasma
transfusion is the method of choice.
SUMMARY
A case of polycythaemia associated with uterine fibroids has
been presented. The condition is rare and to date only 14 cases
have been reported. The polycythaemia is usually secondary,
and differs from polycythaemia vera in that a panmyelopathy
does not occur. Various theories regarding the pathogenesis
have been put forward. After hysterectomy. the polycythaemia
usually disappears.
We wish to thank Or G. Elliot, Medical SuperintendeD! of
Coronation Hospital, for permission to publish.
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PLACENTAL LOCALIZATION USING lNDIUM·113,,*
c. F. SLABBER, M. MED. (STELL.), J. N. DE VILLlERS, M.O. & G. (CAPE TOWN), F.R.C.O.G. ADP. D. R. VAN HEER-
DEN, M.D. (STELL.), Departments of Obstetrics and Gynaecology alld Medicine, University of Stel/enbosch and
Kar/ Bremer Hospital, Bel/vil/e, CP
[n J950 Browne and Veall' reported the use of radioactive
sodium to localize the placental blood pool. Because of
the rapid diffusion and excretion of the radioactive
sodium, it was substituted by radioactive iodinated
human serum albumin (RISA). The albumin was labelled
with various isotopes of iodine, ego mr'· and 1321.". Ery-
throcytes labelled with "Cr were also used.'" With the
use of these radio-isotopes point-count localization of the
placenta is possible. In point-count localization the count-
ing rates are recorded graphically on a strip of paper and
only a gross estimation of the size and position of the
placenta is provided. This method is not reliable in cases
where the placenta is situated symmetrically on the pos-
terior uterine wall.'·· Some difficulty is also experienced
in deciding whether the placenta is situated on the
anterior or posterior wall.' Because amniocentesis is so
important in the management of rhesus iso-immunization
we are no longer merely interested in whether or not
the placenta encroaches on the lower segment; accurate
localization is required to prevent further transplacental
immunization.
In 1964 McAfee and his colleagues'· introduced auto-
matic scintillation scanning using ""technetium-labelled
human serum albumin for the localization of the placen-
tal blood pool. This method immediately became popular,
and numerous papers produced evidence of the accuracy
of the results."·'·
In 1966 Stern et JJ.1.~' introduced -a new nucli<le -suitable
for localization of the placental blood pool-"nlindium.
This nuclide has certain definite advantages, including
ease of preparation and a long half-life of the parent
nuclide.
•Date received: 20 1arch 1969.
MATERIALS A 0 METHOD
The parent nuclide of "'''indium IS '''tin with a half-life
of J 18 days.
The preparation of m"indium i essentially a simple
procedure requiring 30 minutes. The l13>l indium is eluted
from a "'Sn - "'MIn generator by the addition of 8 m!.
dilute hydrochloric acid (pH 1'3). To this eluate one milli-
litre of sodium chloride is added. By the further addition
of dilute NaOH the mixture is then titrated to pH 3·4.
This mixture is sterilized by autoclaving at IS Ib./sq.in.
(1'05 kg./sq.cm.) for 20 minutes. Regular tests u ing rab-
bits are undertaken to exclude pyrogenic contamination.
We do not add gelatin to stabilize the U3>' indium as ad-
vocated by Wagner,'· as we have not found that this
omission adversely affects the resulting photoscans.
Scanning Procedure
Scintillation scanning is done using a Picker Magna-
scanner 2806 with a 3 x 2 in. thallium-activated sodium
iodide crystal and a 19-hole' focusing collimator. The
pulse-height analyser is set at 350 - 420 kev. Scanning is
done at 120 cm./min. with a line spacing of 0·5 cm.
The time constant has been set at one-eighth of a second
and the background cut-off at 20o~ of the maximum
count rate. Scanning is started 1 cm. below the midpoint
of the symphysis pubis.
RESULTS
A·total of 98 placental localizations were done. The indi-
cations were rhesus iso-immunization in 4 ca es and ante-
partum haemorrhage in 94 cases.
In the 4 cases of rhesus iso-immunization a total of 9
amniocenteses were done. Tn not a ingle case was blood
obtained during the procedure, although the placenta was
situated on the anterior uterine wall in all cases.
